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Arithmetic Coding

______________________________________________________________________________________________________________________________________

5120234567 127, 18, 22, 88, 103, 234, 22,1,0, 2, 3,5, 8,19,9,0, 9, 8, 20, 28, 220, 20, 20,
INT8 1 1,0,19,9,0,9, 8, 20, 28, 220, 20, 20, 244, 223, 2,1, 1,0, 1,0, 12, 0, 23, 45, 67, 127, 18, 22,

. 1 2,3,5, 8, 28, 220, 20, 20, 244, 223, 2,1, 1,0, 1, 0, 234, 22,1, 0, 2, 3,19, 9, 0, 67, 127, 18, 22,
~~~~~~~~~~ i 88,103,5,8,9,8, 20

0.1023846489202837462829838393....333292

0.110101010101010101011110101...111001,,
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Arithmetic Coding — INT2 Example
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Arithmetic Coding — Probability Table
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Arithmetic Coding — Precision
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Arithmetic Coding — Bandwidth
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Atalanta — Key Idea

VALUE = BASE + OFFSET
int8 3 bits 5 bits
01010111 = 01000000 + 10111
t Apply AC tStore
256 Entries 8 Entries
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Atalanta — Key Idea

VALUE = BASE + OFFSET
8 bits 3 bits 5 bits
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& Software
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Atalanta — Software Profiler

Frequent
= Fewer offset bits = More offset bits

Infrequent
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Atalanta in Software

Min #Offset Probability
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Atalanta Encoder in Hardware
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Atalanta During Inference Evaluation
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Compression Performance: Activations
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Compression Performance: Activations
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Energy Efficiency and Speedup

-~

Tensor Cores

Speedup: 1.44x
Energy Efficiency: 1.37x
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Training for Fixed-Point Inference

Forward Pass

Backward Pass
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Compression Performance During Training

Training Epochs

)

@Epoch 3: @Epoch 35: @Epoch 36: @Epoch 65: @Epoch 66:
Footprint =0.56 Footprint =0.70 Footprint =0.40 Footprint =0.41 Footprint =0.39
Tablel N\ |/ Table2 \|/ Table3
@ Epoch 0: @ Epoch 35: @ Epoch 65:
Generate Regenerate Regenerate
Table1 Table 2 Table 3
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Conclusions
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